
Fibrolamellar Hepatocellular Carcinoma in a Thai Man 
Who Presented with Hypoglycemia : Case Report and 
Review of Literature 

PIS IT TANGKUV ANICH, M.D.*, 
PINIT KULLA V ANUA Y A, M.B.Ch.B., F.R.C.P. **, 

DUANGPORN THONG-NGAM, M.D.**, 
PONGSEPEERA SUW ANGOOL M.D.*** 

Abstract 
We present a case of fibrolamellar hepatocellular carcinoma (FLHCC) in a 22 year old 

Thai man whose presenting symptom was hypoglycemic coma with right hemiparesis. The serum 
marker for hepatitis B virus (HBsAg) was positive and serum AFP was very high (over I 00,000 
IU/ml). The abdominal ultrasonography revealed a solitary heterogenic mass, size 5.5x6.5 em in 
the right lobe. Chest X-ray showed multiple lung metastases. Ultrasound-guided needle liver 
biopsy was performed and typical histologic features of FLHCC in non-cirrhotic liver were 
diagnosed. The patient's comatose state and neurological deficits recovered rapidly after glucose 
administration. Unfortunately, the tumor mass could not be resected on account of far-advanced 
stage v.'ith metastases. Here, we also review of the literature concerning FLHCC in many 
aspects. 
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Fibrolamellar hepatocellular carcinoma 
(FLHCC) is one of the most important subtypes of 
hepatocellular carcinoma (HCC) which is distinct 
from ordinary HCC in many aspectsO). Most cases 
of FLHCC occur in young adults without underly­
ing chronic liver disease and the serum markers 
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such as HBSAg, Anti HCV and alpha-fetoprotein 
(AFP) are usually negative except for rare cases. 
Moreover, compared with the more common HCC 
FLHCC has relatively higher survival rates. higher 
resectability rate and more favorable prognosis 
after hepatic resection(2,3). The pathological fea-
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tures of FLHCC are unique and allow its identifi­
cation and separation from other forms of HCC in 
that FLHCC contains large polygonal eosinophilic 
cells and diffuse fibrous stroma arranged in a lamel­
lar pattern( 4) which leads to the term "fibrolamel­

lar". 
Since Hugh Edmondson's initial discrip­

tion in 1956(5), there have been less than 200 cases 

of FLHCC reported in the medical literature and 
most of them have been found to occur exclusively 
in Western countries and are relatively rare in 
Oriental countries where paradoxically, there are 
higher incidences of ordinary HCC associated with 
chronic hepatitis B and C. In Japan, approximately 
18,000 people die of ordinary HCC annually, while 
only nine cases of FLHCC have been reported in 
the Japanese literature(6). In Thailand where HCC 
are the most common tumors occuring in males, 
there were only a few cases of FLHCC have been 
reported previous! y. This is an interesting case of 
FLHCC in a young Thai man who had an unusual 
presentation of tumor-induced hypoglycemia. 

CASE REPORT 
A 22-year old Thai man was admitted to 

Chulalongkorn University Hospital in a semicons­
cious-state for 12 hours on I May 1996. The patient 
had been in good health until April 1996, I month 
prior to admission. when he developed progressive 
pain of the right upper abdomen and sought medi­
cal treatment from a local hospital. Five days 
before this admission, he was sent to another local 
hospital in a comatose state. His condition improved 
after intravenous glucose infusion and he went 
hack to work a few days later. He had no history of 
serious illness. operations, illicit drug usage or 
blood transfusion. There was no personal or family 
history of hepatocellular carcinoma or other liver 
diseases. 

On admission, the patient's height was 
160 em and his weight was 45 kg. The body tem­
perature was 37°C and blood pressure was 110/70 
mmHg. He was unconscious, but responded to 
painful stimuli with right hemiparesis grade 0. The 
bulbar conjunctiva showed neither icterus nor ane­
mia. The liver was palpable 7 em below the right 
costal margin with hard consistency and nodular 
surface. The spleen was not enlarged and intraperi­
toneal fluid was not detected. There were no other 
remarkable findings. 
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Hematological values were as follows : 
hematocrit 47.5 per cent. hemoglobin 15.5 g/dl 
white blood count 8,780/mm3 with 75 per cent 
neutrophils, 25 per cent lymphocytes. and platelet 
count 150,000/mm3 Blood chemistry studies 
revealed a mildly abnormal liver function test. 
alanine aminotransferase was 54 IU. alkaline phos­
phatase was 408 IU (normal < 279). The serum total 
bilirubin was 1.18 mg/dl and serum albumin was 
normal ( 4.2 g/dl ). Plasma glucose was 31 mg/dl. 
Anti HCV was negative but HBsAg was positive 
and the level of AFP was very high (more than 
100,000 IU/ml). 

Chest X-ray revealed bilateral multiple 
nodular infiltrations varying in size from 0.5 em to 
1.5 em. Abdominal ultrasonographic examination 
showed hepatomegaly with a well defined. mixed 
echogenicity. 5.5 em x 6.5 em. diameter mass 
located in the right lobe of the liver. Computerized 
tomography (CT scan) of the brain was done which 
showed generalized brain edema without intracra­
nial focal lesion. Ultrasound-guided needle liver 
biopsy (Menghini type) of the hepatic mass and 
brochoscopic biopsy of lung masses were per­
formed without complications. The two hallmark 
histologic features of FLHCC consisiting of large 
polygonal neoplastic hepatocytes with abundant 
eosinophilic cytoplasm, and lamellar bands of dense 
connective tissue lying between nests and cords of 
the neoplastic hepatocytes were present from these 
tissue specimens but histologic features of liver 
cirrhosis were not identified (Fig. i-4). 

The patient's comatose condition and right 
hemiparesis. presumably from hypoglycemia. 
rapidly improved after intravenous glucose infu­
sion and the patient fully recovered within a few 
days after treatment. After medical discussion. we 
decided to treat the underlying hepatic tumor with 
symptomatic and supportive care due to the fact 
that the tumor was in an advanced stage with lung 
metastases. The patient was discharged from the 
hospital I 0 days after the admission and he died 
one month later from a recurrent attack of hypo­
glycemia. 

DISCUSSION 
Being regarded as one of the most impor­

tant variants of hepatocellular carcinoma (HCC). 
FLHCC is found to have many exclusive charac­
ters which differ from ordinary HCC(2-5,7J~). It is 

common among younger patients aged between 
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Fig. 1. FLHCC showing collagen fibers separating 
groups of malignant hepatocytes Mild fatty 
change is also seen. (H & E x 100) 

Fig. 2. FLHCC showing collagens fibers seperat­
ing groups of malignant hepatocytes. (Mas­
son' trichrome x 100) 

20-40 years who have no underlying liver disease, 
and is detected with similar frequency among mem­
bers of both sexes. It is unrelated to infection of 
hepatitis B, C or alcoholic drinking and the AFP 
level is almost always normal. The case we present 
here is distinct from typical cases of FLHCC in 
many aspects, for example, serum HBsAg was posi­
tive and a very high serum AFP was present. More­
over, the presenting symptoms of hypoglycemic 
coma and hemiparesis without intracranial lesions 
are unusual for FLHCC. This case may be the first 
one of such presentation reported in the literature. 
The mechanism of tumor-induced hypoglycemia in 

Fig. 3. FLHCC showing large cells with eosino­
philic cytoplasm. Fatty change is also pre­
sent. (H&E x 400) 

Fig. 4. FLHCC showing immunoreactive staining 
in tumor cells for AFP (arrows). (lmmuno­
peroxidase x 400) 

ordinary HCC is believed to be the effect of insu­
lin-like growth factor-11. Hypoglycemia is more 
common with large tumors and has been divided 
into type A, which occurs in patients with fas t 
growing tumors at a preterminal stage. The other 
type, type B, appears quickly after fasting and is 
very difficult to control but not related to a terminal 
event(9). 

The first reported case of FLHCC by 
Hugh Edmondson(5) was in 1956 in a 14 year old 
girl who presented with a liver mass. Atypical his­
tologic features from surgical resection were, the 
stroma was profuse, and the tumor cells bore strik-
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ing similarities to normal hepatocytes. In this case, 
there was no recurrence within 5 years. Many reports 
started to come in thereafter under various patho­
logical names given as hepatocellular carcinoma 
with laminar fibrosis, hepatocellular carcinoma with 
polygonal cell type and fibrous stroma, oncocytic 
hepatocellular tumor, eosinophilic hepatocellular 
carcinoma with lamellar fibrosis( 4, 7,1 0,11), all of 
which at present widely accept the same name as 
fibrolamellar hepatcellular carcinoma. 

While occasional presence of a central stel­
late scar appears to bear resemblance to focal nodu­
lar hyperplasia (FNH), pathological inspection 
usually reveals masses that have well a circum­
scribed border with fibrous band spreading across 
the surface of the tumor02). FLHCC usually occurs 
as a firm, large, tan-white and without encapsulated 
mass in a background of non-cirrhotic liver. The 
majority of cases are single but multiple masses 
with small satellite lesions may also be seen. From 
typical histopathologic features, two hallmark cha­
racters are usually identified( 4). The first is the 
parenchymal cells have the appearance of poly­
gonal, with deep eosinophilic cytoplasm within the 
vesicular nucleus. The deep eosinophilic cytoplasm 
is due to numerous mitochondria. Mitotic activity 
of the hepatocytes is seldom found. The second 
feature is the fibrous bands of dense connective 
tissue lying in lamellar fashion between nests and 
cords of the tumor cells. The lamellae fibrosis is 
usually present throughout the entire mass without 
uniform patterns. Pathologically, FLHCC should be 
distinguished from sclerosing HCC and metastatic 
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carcinoma to the liver since both lesions exhibit a 
prominent fibrous stroma. But a desmoplastic lesion 
in sclerosing HCC and metastatic carcinoma lacks 
multilaminated arrangement as that frequently seen 
in FLHCC. 

Since clinical studies and reports of 
FLHCC became recognized and accepted in 1980 
when Craig et aJ(4) and Berman et aJ(8) differen­
tiated it from ordinary HCC, only I 00 plus cases 
have been reported to date, most of which are from 
Western countries03,14). The common clinical pre­
sentations are palpable abdominal mass (predomi­
nantly located in the left lobe), abdominal pain, 
weight loss and cachexia. The duration of symp­
toms varies from I to 40 months(3, 15 l. In some 
cases, at the time of tumor detection, the tumors 
have already metastasised, more often than not. to 
the regional lymph nodes, peritoneal cavity, lung 
and spleen. 

From various reports of FLHCC, no corre­
lation with the level of serum AFP is found (Table 
2). However, it is very common for ordinary HCC to 
have an elevation of serum AFP, which frequently 
serves as an important tumor marker for clinical 
diagnosis particularly when the level is over 500 
ng/ml. Up to now no specific serum marker for 
FLHCC has been established. Elevation of serum 
neurotensin and vitamin B 12 binding protein have 
been detected in patients with FLHCC in some 
reports07,18) but these could still be elevated in 
non-fibrolamellar hepatocellular carcinoma and, 
thus, such assays lack specificity and have not 
been adopted on a wide scale. On the other hand, 

Table 1. Summary of clinical features of 35 cases reported form USA(16). 

Symptoms Percentages % Signs Percentages '7c 

Abdominal pain 25 71 Abdominal mass 16 
Nausea I vomiting 7 20 Non tender 12 34 
Wt.loss 6 17 Tender 4 II 
Fever 4 II Hepatomegaly 9 
Fatigue 4 II Nontender 8 23 
Diarrhea 3 9 Tender 3 
Chest pain 2 6 Normal physical exam 3 9 
Pruritus 2 6 Peripheral edema 3 9 
Abdominal distension 2 6 Gynecomastia 3 9 
Dyspepsia 2 6 Ascites 2 6 
Hematochezia 2 6 Hepatosplenomegaly 3 

Adenopathy 3 
Hepatic bruit 3 
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continuous monitoring the level of neurotensin may 
have a role in following cases of recurrences after 
hepatic resection(l9). 

The imaging studies of FLHCC often pro­
vide some diagnostic clues. Such appearances, how­
ever, are not exclusive to FLHCC and must be dis-

Table 2. Reports on the relationship of FLHCC to cirrhosis, hepatitis 8 and AFP. 

No. of cases 

Berman et al (8) 12 
Craig et al (4) 23 
Stromeyer et al (20) 3 
Slavutin 0 0) I 
Albuberk (21) I 
Wong et al (22) I 
Paradnas et al ( 18) 7 
Chuong et al (23) I 
Farhi et al (15) 10 
Lack et al (24) 5 
Wetzel et al (25) 2 
Bulthun & Pollock (II) 
Aneta! (26) 
Lefkowitch et al (27) 
Vecchio et al (28) I 
Albaugh et a1 (29) I 
Soreide et al (30) 9 
Titelbaum et al (31) 2 
Davidson et al (14) 25 
Ringe et al (19) 20 
SAAB et a1 (16) 3 
Japanese reports ( 6) 9 
This report I 

Total 140 

Remark : - = data not available 

Table 3. Results of surgical therapy of FLHCC. 

Case No. Hepatic OLT* 
resection 

Craig (4) 23 II 0 
Berman (8) 12 12 0 
Soreide (30) 9 0 9 

Lack (24) 5 3 0 

Ringe (19) 20 14 6 

Starzl (36) 14 8 6 

Iwatsuku (37) 22 12 10 

Ismail (38) 6 0 6 
Yokoyama (39) 9 0 9 

OL T* =Orthotopic liver transplantation 

Increase AFP HBsAg(+) Liver cirrhosis 

1112 
0/4 1/4 2120 

0/3 0/3 
0/1 011 
0/1 0/1 011 
0/1 1/1 
117 017 
0/1 0/1 011 

0/8 
115 
112 0/2 
0/1 0/1 0/1 
0/1 0/1 0/1 
0/1 0/1 0/1 
III 0/1 0/1 
0/1 0/1 
1/9 019 019 
0/2 0/2 012 
011 1/25 

0/18 0/20 
113 0/3 0/1 
1/9 119 1/9 
Ill Ill 019 

7172 (9.7%) 5165 (7.7%) 4/102 (3.9%) 

Outcome 

Overall mean survival 32 months 
Mean survival 68 months 2 year survival rate 82% 
With resection : 5 yr survival rate 56% 
Without resection : no 5 yr survival 
Overall mean survival 28.5 months 
4/5 dead from metastasis 
With resection : median survival 44 months. 
with OL T : median survival 28.5 months 
With resection : all alive at II months 
With OL T :2/4 alive at more than 24 months 
With resection : 5 yr survival 64.8% 
With OL T : 5 yr survival 37% 
Median survival 18.5 months 
I year survival 89%. 5 year survival 46% 
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tinguished from focal nodular hyperplasia (FNH) 
or, sometimes with more difficulty, from hepatocel­
lular carcinoma. The radiographic appearances of 
FLHCC are as follows:(22,31-33). 

99m Tc Sulfur Colloid scan - present in the 
form of cold masses. 

Ultrasonography - variable echogenic mass 
is detected, with or without calcification. 

CT scan - In non-contrast study, seen in 
the form of a well-demarcated hypodensed mass 
with central scar and central punctate calcification. 

Arteriography - it appears to be an encap­
sulated hypervascular mass, portal vein thrombosis 
can also be seen. 

MRI - in T1 it appears as an iso-hypo­
intensified mass with central low signal, while in 
T2 it appears as an heterogeneous high signal and 
central area of lower signal intensity (central scar). 

The study of radiographic appearances by 
Soyer P et al(34konducted in 10 cases of FLHCC 
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patients revealed that 6 out of I 0 cases (60o/c) had 
single masses; 7 out of 10 (70%) were well deli­
neated; 8 out of 10 (80%) were hypervascular 
masses, with CT scan being the most accurate 
technique in the diagnosis and staging processes. 
In contrast, MRI is more useful in separating the 
central scar in FLHCC from FNH. 

The mainstay of therapy for FLHCC is 
surgical resection. Although the natural history of 
FLHCC is not well known, the comparison of the 
results of surgical therapy which are hepatic resec­
tion and liver transplantation have shown higher 
success rates and improved 5-year survival rate 
over that of ordinary HCC (Table 3). Moreover. 
prolonged survival for some patients with advanced 
stage with metastatic disease have been reported 
(35). These data support that FLHCC has a less 
aggressive nature with a more favorable prognosis 
if treated with potentially curative hepatic resec­
tion. 

(Received for publication on August 17, 1998) 
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